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TEMPERATURE IN FURNACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a rate of 
reduction treatment and a quality of the product by 
adjusting the supplying amount of air for secondary 
combustion according to the reduction treating condition 
in a producing device of reduced iron. 
SOLUTION: The charging quantity Wp of pellet is 
calculated by a computing element 70 based on the 
weight of green ball GB measured with a load cell 38 at a 
heating zone A in a reducing furnace 19. A setting wicket 
air flowing amount QwO is set according to this pellet 
charging quantity Wp by a converter 71. Then a flow rate 
control valve 78 is operated by a flow rate controller 73 
based on the set wicket air flow rate QwO and the actual 
wicket air flow rate Qw1 obtained from the value 
measured by an orifice flow meter 76 to adjust the actual 
wicket air flow rate Qw1 on a wicket air supplying line L3. 
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CUM] SB^OSBffiBBfcfc^T, 3H7^3#Ml«: 
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^mmm^m^^t, mtEfcm±.izm&-znz,^\s 

[IS*J12] H^lfE«^3l7t^OSjt^Bt*5^ 

f z ^nmmmrn^ t , umnmm t mE--kmm.m 

m^m.Tsmmm^mtmm l tz - wammesmm t m 
mfmmsm^mmm l ft -&mmm&$mm t *tt 
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^mm^miET^-^Kmmm^mMmiE^mt^m 30 
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T. fufE^b-y h&y^Sl-c^CTfufEflbiSSBSlCiigjg 

^©SiS^Bc 
[11**9] 11*9! l 8E^il7t££(Dll3t=gB!c;te^ 

Bo 

±.\cwm.utmftmt <om.^m^mihtz^vy v * 

^iaig-rsiSTttsoiajt^Btfe^T, ^n^t^mE 
^mmmcmm^ntzmi (oum^&^t. mEtr 
ftfiicmm-zntz?g2(Dia&miii^mt. mEmiRu 

^2©SS^tb^g0^m*SmtcS-^^THuiE^U-y h 

vu&*mz?z>^isy yum.m%.mkt?tmz.tz£ t 
[0 0 0 1 ] 

(om.^m^mtL\^tz^uy h^esHm^Tis^L 
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[0002] 

[0003] cnmfcpicis^x, F—fwrnmcB 

Ih]*5 RTftglc^ 5 il7t:tP*:#omS{3iB^ ^''J - > 
^-;l/^jtpj^±lc«^-rs^u-y h^gpt. jtP^T'jg 
7t£ tltzMfiffi^lyy h^ngPtc^Hi-rs^U-y hgfttl 

•y 51^ Lfcgf^*- xzmm-r z>gm?t v mmznr 

[000 4] m-oT, ^Uv hftt^g|5(CT. 
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±<D if U - ;l/t4aSffl*H«*»M*U:5«fc J: t) 

[0 0 0 5] 

[0 0 0 6] ^(DfcZb, —mc^ MTttfPrtte. h 

v £ N h ©Tittli?*o T c o it* »J» L 20 

TJB7C^*«fT**SCOJt»JWy fc -vi:, COttW 

[0007] coRr«tt^rxt±jp*±o^u 
OS 5. ha7BB31<OJifTS«»ciSCTH*So 

40 

[0 0 0 8] *mit,iCCD&5?j:fflm*B&iTZ>$><D? 
[0 0 0 9] 

SJS 5 *^ fc«fii« t MtcM t (DMS 



[0 0 1 0] gfc, ii^2OHW<0iS7t:gtC»M)fi«B 

[ooi i] tfc. m&m3<DZ§m(Dm7i8i<r)Wim&w 
fits s*iss^fe^?n^c±pisjs^s^/ct 

[0 0 12] £fc> BI^«4«0^OS7C^<DtaiS^B 
[0 0 13] Sfc, IS^^5<DflWOS7tSfeCDiaii^B 

- m<mmmBt*m& t % - mmmmm&m^m t , 

[0 0 1 4] IS5RJS6©^©3S7t;gt«Diaji^S 

so i i3<g*ttai-r*r*Ei<Ettm#at, BaF*3&« i 

[0 0 1 5] Sfc, !|5)<IB 7 ©$Pl©iS7t;&fiD§S)jIgS 
[0 0 16] $fc. ii*^8<DI^<DS7C^«D^ji^B 
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[oo 1 73 sfc, a**9o«woa7c*o»i^H 

[0 0 18] ^c, IS*5|1 OORMOjPrtiBJtOWS 

»fcs»«n^»i <o««*ai#at. tuiE^rt^g 

[0 0 19] 

«to?B«*P«u:Biwrs. 20 

[0020] h i te*3SB©»i mtmmic&zmjm 

"3~o 30 

[0 0 2 1 ] *^JgJBOJHT^Ol!Bfi««fccfca«ifi 

* GItcM) i5R508)*i:^tnfn*yA 1 1. 
1 2, 1 3 ft, 4 3Sn6«»Snfctt 

^Ix^-fif— 1 6 tCTitS 1 0 — 2 0mm<Dt?V — 

So f lt> KjftUfc^y — ;l/GBtin>^i 8 40 
hfit*&»«3 1 ^<fct)3§7t;tPl 9 lcm& 

ft, fiWOSP»5ffX*«Bf«^* h 3 3fr£^ttJ£ftT^ 
So ^(Dtztb^ 7V — ^^—MBirMTtiF l 9rt^ifi 

ftS 0 fits iiTT^U^ Mi, ^1/7 hJ#ffiSB3 

ft So 50 
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' [o 022] %rc, &m?t b 3 3fr6»tBsnfc»» 

#Xl*7K*:/L'-a©-&»Si«2 l T*ffl;SFftTfr& 
&£&§§2 2tcge>ft, c c r > 2 3te«kD3S 

«aiS2 4T-st;»ai$ti5o j»3s»«2 2Tin 
ant 2 6T«»ftsn, mic%m7T>2 7ic^^mm 

[0 0 2 3] ClT\ iijciPl 9^Ol/>TPSffllcift0^-r 
S c ^6Stfl^7^*rctd^, K-^y*yJBttlcjg/£ 

^nfcii7cr*#3 srtmay >*"«*ft-rjp«3 6# 
«*iRjjcisHEorni^j*ffnTi^So fLt, 
(pi 9ti. fpm3 6<D±j3<omig&m$$t>\ ^uybm 
mms3 1 frzgm^t h 3 3^To»/-yA^, 

h 3 3 J: t> T$rM<D C OltWWy- V B t , C 
[0 0 2 4] ftflKP-/— yAI4 2^ vic^Hte>ft, 

^ bmmmw3 1 a -^syaa? 
«*««-r*£««*&w c=%«jRs^ft{tttd¥a) 3 

7 a fcj8«»»6ftn^o £fc. ^U«y h«j^l3 1 
^ti*pj^3 6±^\SA^nS^U — ^CBO&AM 
£:fffij*rsn- K-fe;l/ (^W h&AS£t£B#a) 3 8 

flHr>* (JH*«tB#a) 39aL B«aiS«:*U'r 
30z CM*«SttHl#a) 4 0iWR»6tiT^ 

So 

[0 0 2 5] C OimmV- is B U 3 V- ^IC^tt 6 
ft. /<-+-3 2bt, z^««ffiffi**flttM-*a!* 
«lft»3 7 bfc*R»6ftT^S 0 ^^c. COtfcWJ®y- 

->Bosfi^tB*rsjgjs-b>"y- (ia»tta#a) 3 
MX9tttttu^a) 4 1 Rrj-mitmm^&^mT^ 

CO2 (n*ft«iRi«ftttffi#a) 4 2jW»»6 

ftT^So ^LT, CO-tr>-^4 1MCO2 -iz^V- 4 
2©«lM8*fr£> CO/ (CO2 +CO) tcJ;DCO 

J±**a6sc^^-e^, cocotbffiiJOy-vBToc 
[0026] STcHH^y- > c i± 3 y- vtc^w ^> 

ft, /<-t-3 2 c^Stt^ft, n^«BKfflS««:«tft 

OitfWWy->C tciik^T C Otfc^iS < !35££ft, C O 
J±WW % y— > B Tf^ffilzc^ ft^c ^ y - ;l/GBOil 



So %*5, MfciF^fa 3 5 tCte*F^ 3 6 OHJl^jg^ 
[0 0 2 7] CO*^kl«|j«StlfciB7atFl 9©fr/- 

>a, b, cm*, ^(omw-ti&icmm-r^^vic, 

^-t-3 2a, 3 2 b, 3 2 c fr&fttt£ftSM4«E 
W3 7a, 3 7b^P,ft^nsrWMffl^ 
^^Tl^o 10 

[0 0 2 8] *Hj6fijgJHT«. *p!»y->Atefe»sj|S 
ififi-bv9-3 9 atiiD^y— ^AOJPrtiafip Vt 

mu saiBssggs 1 tcm^-r^o c<dssis@5§§5 i 
assv T iofflg^&«so«*gw-frMVT *tfj;trr 

[0 0 2 9] CCO^olC^^tltzmMmnmMQmo 

im&?2><&mmiR§& 5 3 vumztu x^^fswi 
xsatt 5 6 mm LftMJE a p #asss 5 7 t 

8OTiffifflJT*Oltl»<0«8Sffl[«Qmi fcftoT8!UMM[S 
§§5 4 IcA^T^o iftSI/§S5§§5 4 SljKSgfMQm 30 
1 tfKSJ«88K«Qmo £&5J;5k:»t«S8B#5 8* 

»ftu m«^7^>l i±os»Bn9aQmi «n 

[0030] HiFrtisa pvt fcKSFrti&fis 
Vt *±2RtessQ 1 »cA*sn5«fc^k:ftoT^ao c 

<D«JESSQlti, B3<0^77lcl^f, ^tP^SS 
PVt WJBtfLtBHiTi fcfiSTHffiTL toffi^S 
Wnft£€fc:&. «B&&Vrft (MSBSEK^S) 5 9^ 
ih-TSfeOTfeSo UlS^tt. fuxELftcfc-Mc. 
SjSPVt S Vt fc»^T*«88iUI 40 

Qmi &m&ZtlTfflWZtl%t>\ •J»Sn j ^#«8RO 
a»*fc*^TJR|SBS Q 1 St/«S^ig»r#5 9 tftStt 

fc* SQ1 -ONt*oT«S«aiR#5 9WHlhbT«t 

iSfiPVT^TBbTK^jtPrtiaas Vt ±DT#?K 
^cgarFKfflTL iSTtfSt SQl-OFF^S 

Wo &*5, iSflLhEfflTB t±»SjPrtia*SV T ics so 
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[0 03 1] Sft. S^j»«aaiQmo ti&xETSKffi 
WR»6 0T«La«n, g|g§§6 1 T«ffi«Jt/5 ( = 
Ffmax • aXFAKAX . F fuax : tS&^WLMM^^&OM^ 
(DL Fakax :^gftSffl!)^H, a : WSl/tDO 

SUMUPS6 2fcXtl?Z>o — «#&2S««*&R6 3 

It 6 4 ftiMLftfflE A P 6 5 TSSJftS n§ C 

Qai £&r3T«UMBH5S6 2 ^A^-TSo RtfilBffig 
6 2 «\ ^ttHK^ftflESQ a i ^KSjKBKSaSiUIQ a 

[0032] ^c5T\ timmt^nmvucm 
fflitv^o bp*, fifiSJS^gg 5 3 rn±, K^sssisa 

Qmo *J80S£ft8K«Qai *gJIS6 1 a T'Stl 

t i +ki (Ki : nffi±mm<D$tmtm(Dm&) *m 

»6 9^«SB«[«Qini k:i -K2 (K 2 : ftffK^ 

ttEMicie»ift s tm <D^» ^ Ani^ ^ n ^ ft A6 

^NOxfg^ti^T^ftfe. JR«6*^«*tftS« 
3SJK5^V-v%^-rs^;l/^axy ==y h^$ij®^ 

[0 0 3 3] ftfe, il7L*Pl 9<DbUf&)/— >ATHi, « 

«*><Rfc9. RSiffiRlQmo AVKSttW^ftflOi 
Qao *«ILT^. HP^, i/>WJQm.io S 
t;S^K!^«8SUiQa.in ^KS«nT*5D. 5&AJI# 

Qmo ^«/jN«SS«iHQm-in \)Wk^ Z> tmc, 

X^^5 L SW2tCT^^M^MSiaQao tm'mm 

[0 0 3 4] a-F-fe;I/3 8tt^CU^ h«l&«H3 1 ^ 
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ZiPlfc 3 6 ±lC&Af 6*: L&l^Jl/ h 3 

*VT^^ J J->^-^GB^aS^:ltS'JL. Si*g§ 7 0 
CO*U- Jl/CB©M«*Bf H S 7c D OfiAlW p 
(ton/h) lcglS-f£ 0 S8tH7 Hi, 13 0*771: 

Qwo fc8»t5^ COif^ g/Jv^^y hx7» 

[0 0 3 5] £fc. ^U7hJ8XlWptt«ggSQ2 
lcA£2*lS£-5fc:ftoT^£ 0 COWSSS Q 2«x 
S5<0^7 7tcSr5* % h SAaw p t!)<«/Jn^ U 

7haXlWp.i, CU:*:**^ SQ2-ON^^ 

*y hSAIWp D t„ 

SQ2-OF FT*$>%rctb\C^lsv h«j£SB3 
1 ^&Jp*3 6±tc^U-V^-;l/GBt±SA^nTl^ 

AlWp^l/Ml/7 bSAlWp B m £U:k:&3£* 
SQ2-ONt^;^ TtP^ 3 6 ±\Z — V tft— ;l/GB# 
SA?nf:^|iJfU *>f^r7 4 ic* 5 WS^HTdi £ 

iQwo £*T3o %3b\ W^ggSQ 2 ICT. SQ2-0 

Mij££n3£, x^^sw2tif^nti» 

SMfilQao JciSS^tiSo 
[0 0 3 6]— 75". *-f*-y hxT«IWK7 53^6iH7E 

7>t>l 3*c&*u:7^x«iSf+7 6^ett&n. *y 

7^fX?5fLSf+7 6^ftSiJL/cMJEA P^SJS8s7 7T^ 

#») 7 8 0TSSffl"JT*OHISO*^*^ hx7SHQw 
i £*-3T««Kffig7 4lcA*-TSo 8KS1SH5S7-4 
tt, i->^^7hx7ffilQwi ^iS^-Y^T7hx7 
StSQwi fc*SJ:^k:aEHnfi#7 8**fEU ^ 
^y hx7^7^yL3_h^^^7 hx7«taQ 

[0 0 3 7] tCZT\ MTtiPl 6mc&Z^Uy h 
(<? V - V *-;l/GB) 6 ?g£T §»Mt)©I^ b 
*y ha^ib^J-rsc^^S, ^^y hx7«tate^U 
7h (^y-V*-;W5B) SAfilcJrt^J-r^Ci:^^ 

ti, hSAlWptcl^T^-Y^7 hx7 

BfflQwo SRSLT^So LfrU SjctF 1 9F*9T'£> 



■■fflWKTT. SQ 1 -ON-eJKSiSif^ 5 9#|»±LT*8 
«©«»#{?itLT&, g.'J^L-y hJSAHWp.1. £ 

^ ^*prtaspvi fcKSPrtfflfis vt 

TK3£Stl^:»5£«!Sga«Q m o lC. »»S7 9tcT. 
9B2JRJtjSo **ILT2S«[teftJltSi»L, J8 
vassal 1 9 -<*-y Hx7^fc©S«J±rcjSi;TI3 

^T7hx7glQwo i:iI')^^7fx7i5fJQwc 

[0038] l£dj:9 ic^mmmm<DM7x:Wi(Dmmmm 

8 #fHW Lfc * U - ;1/CB©Mte»r5^T8d«§ 
7 h&AaWpfciSISU g&g 7 l ^co 

h»A«WpfclEi:T«£9 4"5r-y hxZStSQ 
wo *R«U 8fca!BH5gg7 3&C<Dig^-r^y hx 

rstgQwo k*y7>f^«t«it7 6©»sj«^e»*ae) 

20 tzM^-i'Tv hxZgitSQw] £lcgr3l>Ti5ffiaiHSi# 
7 8*»flFU ^i"7-*y FX7«»7^L 3±©SI* 
^^T7hx7SlQwi rilLTt^o 
[003 9]ftoT, MftfPl 9lCj3lfZ>tiU?&V~-^A 
«c««*tl«^^^-y hx7«ai«, r^3 6±tcSA 

COSAfi^/SCTIHlt^nsc^k^Sc 
Tctf), *Ff£3 6±0*U-">^—;l/GB^t>?|^*rSPl«S 
tttfxaUittLTfflao^^y hx7^«Jt&^tl. C 

[0 0 4 0] ^fc, WS8§S Q 1 tt. H*Prti&KP Vt 

Th cfct?at<ft^fci:**ctt«SBBf#5 9*BH±LT 

svt k:atJi^r»s«nfcisiarFiB«TL ^o{s<^ 

t0 0 4 1 ]fct, 3l3nctP 1 9F*gOiD^3aPJ^JfP$'JL 

40 [0 0 4 2] gtC, ^»g§7 9 Ci. mfFft^mP Vt k 
H3£*PrtiBftSVT k^St5i>TIS^^nfcl9^«S^gS 

SSaSS»¥g) LTM^^^7hx7SlQwc *m 
HiU ffifflSKi§7 2^KS->-<*y hx78KaQwo 
^M^^^7hx7if L lQwc k*J±«LTffiffl«rig 

[0 0 4 3] SfoT, iljyp 1 9rt^4«S«LT^5 
so k^tc^u^y hSAatc^iS^Tb^^-r^k, Jp^Tb^p 
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mMttffi£&&tttf&sftfe. s q i -oNvmnm 

[0 0 4 4] H8»C*5eW<D»2HJ{0g»fc«Sa7C« 
OHiggB ic *3 «• 5 *D*& V- jBSSISUffii X t- 2±<D m 

m?*?*. m9\cmmmm{mmctt? ***** hx 

T«a-r*BiMa:*ii8'r*o 
[oo4 5] ^mtummt, tm^-^Aic^^mm 

> A tc^ottS^fijft^S^^TffljE-rS <fc 5 L/c fe 

[0 0 4 6] *^^OiD^V r -->AJC^3^S*^W 

8fc*^Uy h«^!3 1 fr£*Pf£3 6±^cSA^nfc 
^y->^-;l/GBOSfi^:I+Syb, SCS§§7 otic ft* 
BffflSfcDcDKAfiWp (ron/h) ICgMSU X&H7 

1 ti\ 130^77ii:l^T^^^^7 hx7«tfi 
Qwo **i6So — S\ O2 4 0iiiDf^V->A 

mmm&pv* imwu mmmmmm&s 2 ic&jj? 

*^i8S[PVD £K3£KX»ttS VDto«S^6tt 

»*«S<0*J-&M Vd =50 %jWIjE«» y = 1 . 
0£&3E2ftT*3!>. fiO. «/Jv*|jE«Ry.i. #»3g 

iRWf jE#S) 8 4 fctttfj-TSMlEflW y 8 3 

OfflMil. 0i*ffiStSWS»SQ2, SQ30 

^^^T7hx7filQwo fc«iEfl»y«IWLTC 
ftSrffilEU ffiHI8iR»7 2lCT't}TZ> 0 
[0 0 4 7] —f5, ^Uv b&AiiW p SQ2 

icthtizft, m 5 icm^rs q 2-0 f fiz 

&*)9V — ^&—)]/GB<D&tg:Xt, SQ2-ONlc£»? 

m^BfFaTDi t»oTX>f^fS W2, 

&o $7^ aSHzV9-4 3ti®7t:*P 1 9rtO*pflc3 6<D 

^3 6<0 1 EJftOflfgBtBBTnz tC^-TSo ^^T86 
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• - a MaftonpfK^nTiB *tn$u w*«s q 3 imm 

mrS Td2 tfitg&Ltc Z9V — ><K—;l/GB#8:AS tlTfr 
3 6#1 EMELftiWSU Wyf SW4%» 
fTT^c HP^> SuSLfcX^^S W4iCT, SQ2- 
OFF C^y-:/#-;I/GB©*SA) $7cteSQ3-0 
FF (*F£fc 3 6 1 Islte) «IE«Sfcy = 

1. 0*g»B8 4fc:aJAU SQ2-ON (^U-> 
;l/GBOJ8A») TlO SQ3-ON (*F£fc 3 6 O 1 

10 SVd *6*ftfc*|jE«tty«:K«» 8 4^*^5. 
[0048] C <D £ 5 Jc*^j6S^S|tDa7rgtolS!3fi«B 

SWplCJSCT^**** hx7ffiiQwo ^ISt 
3— 75u *8Ei§SftPVD &tf»SBBR«KS Vd ^6 
**6^:«iESay JCJ: t> C hxZSSMQ 
wo J&fiflEU StSIBS5gi 7 3 teC^SlE^ ftfc^* 

l*^^c^^^y hx7ifiiQwi £lcm-3^T 

mmm&#7 8«»ffu t )^^7hx7«^yL 

20 3_t^^^^T7 hx7ffilQwi SrlBfiLTV^So 

[00 4 9]JEot, &79F1 9©*DSav"— VAlC^fg 
$nS^-f^T7hx7M^ *Fflc3 6±k:aA«ns 
^y— >*-;i/GBeDia:A«Jc»^^BesnSi:« 
^aspvD arflR3e»«ai«svD tcg-^v 

GB^6^-r5pT«tt^jlk:»LT. i^IlO^^^r 
[0 0 5 0]il 0JC*^£D^3*SS^il^^SS7C 

30 aoSfig«B^^3^s C OJtWWv^— >o«BRWWS/^ 

[0 0 5 l ] #*«BB!ircH\ COJtWWv^-VBk:^ 
^^«^$iJffiIi/A^AtCOl^Tlft0^*rSo 131 0 tc^f 
J: ^ tc N igjS-tr V-y- 3 9 b l± C O JrtMfflJV- > B (Dip ft 

sspvt *amu ummmmi 5 i^flggp 
vt 4:K®Prta*svT ko««^6«so«ia»j-& 

MVt ^rm^*r§o SfASl 5 2ii, H2fcRI*0^ 
7k:8tJt>T«8<D«lftW-&MVT ^SSKMQm 

40 0 tC^j^f ^>o 

[0 0 5 2] *LT, ffiffiifiS] 5 3t±, 
SQmo mm^&ffiMQa\tfi1glXSll 6 1 aS 
tf«»B 1 6 8T?ffiaStlft±Hffl[QmH ^^irtUbT 
X^7fSW] l*^LT8StaiHfi|Sigi 
5 4lcA*t5o — ^y^^^SSaiftl 5 6tt«8 
«*SJB5 5*^il7n*P 1 9<OCOtbSiJ»y-VBtcBeg 
?nfc)8^7^>L 1 1 0iEA P^rftrBiJL. ^ 
§§157 TSjfttSC t T*««i(Bt# 1 5 8 OT»«T 
O^ESOJS^ggSQmi fcLTSttaWHSSi 5 4*cA* 
so tS. i5fLMPIi1§§ 1 5 4 tt. H^ggSQmi ^»^«S 
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ase«tev-fvLi i ±oni88ijsaiQmi *»8-r 

[0 0 5 3] Sfc, ig{fi}i«§§ 1 6 (Hi, f8£«K*4Sft« 
Qmo ^iSiSlQmi tfiSJfg 1 6 9T'jffll^n 
fcTHffiQmi. fc*jt«LTK**aS3bx &ff§g 1 6 

U K8HI1 6 5TK«it5e:t^ MtMHHH 6 6 

§§i62 A^*rso gaaiiii5g§ 1 6 2 mas*i£« 

j^«iSBf#TfeSo 20 

[0 0 5 4] &45. COttfflWy— VBT«\ S*B#lC 
*5 & */Jn«886« Q m.m RU»'bm&9LffiM Q a 
am ^^ntfeD, SW1 1 telT»fi«S 

gftfiQmo fc*/jN«S8««Qm.iB £*rWDg|iU 
^SWl 2tCTKS«B*SSC8R«Qao 

[0 0 5 5] n-K-fe;l/3 8ti^U*y hfit)tSSB3 1 ^ 
£>*pJ*3 6±»ci8A?tlfcyy — ;l/GB<OS««:f+ 

sou o^cn^HSfcDoSAawp (to 
n/h) icssku smi 7 i«\ m3 tmm<D^y 30 

icg-^TiSS^^y hX7gfSQwo *3£a&. 
•y^SW3*^bT««8B»«i 7 3teA2rr5 0 S 
fc, HSAMWp«*iJ^§§SQ2^ffi^^n. (D 

so^^tcB-rJi^T s Q 2 - o F Fia^yy-^f 

-;l/GB<D7fc&A<^ SQ2-ONfcJ:t> yj — )V 

4 3 LfcJFS 3 6 OIsJlSggklg^TSiWgi s 

8 6 ft 1 [HlliO^TgB^P^ Td2 *ItB#L, ¥USg S Q 3 ti 40 
mgBf r^T D2 ^JSg bfc £^y- ><P-;l/GB#S:A<* ti 
T*6iP*3 6#1 SlEbfctWSU X^7f SW1 

3^^-r§o 

[0 0 5 6] CO-lr^'9-4 U±COJt»J»!/-V 

B<DCO*gg£:. COz 2liCOJ±*fJfflJV-> 
BOCO2 WSP&fcWU gy?§§! 0 1 #COttUMt« 
f^OCOiUftYco. CO2 zlgYco2 IcgSKU 

(flt*tfc*l(*«) 1 0 2^COtta^g (CO/ 

(CO2 +CO) ) kz±D*a6« 0 COitlSIpggi 0 3 
^ROCOJtai^a&KSsn/tCOJtffo ^Odg 50 



* g^gi 1 0 4 (i&C Otto , n o tfMUM^H 

mm Q w»ax k «: Jt« L T ffiM^JI^ L , XY-;'fS VV 

[0 0 5 7] C(7)J;^(cX^7f SW1 3!:ii, «/J^ 
hx78SIQw B i„ "^^^7 hx7Sl 
Qwo ^ '^H^^y hx^SSSQwc ttfXjjZ 
tU SQ2-OFF (^y->3P-;l/CBO*SA) <Ok 
«/jNr>^y-y hx^StSQw.in tfSftfiMflSga 1 
7 3tA*U SQ2-ON (^ U - V#-;l/CBOKA 
TfiO S Q 3 -O F F «PJS 3 6 1 015) O £ 
KS^^-y hx7SS«Qwo tfSKSIBIPgg 1 7 
3teA*U SQ2-ON (^U - ><R-;l/GB<0SA) 
TIOSQ3-ON 3 6 O 1 ^Ok^ti. 

mw^^'ry hx7MQwc ^%1BWS1 7 3tcA 

[0 0 5 8] £C3T\ COJzt^g-^^T^^tlfc^ 
1^^^7hx7i5fLiQwc *«^^^7 FX78M 
Q Woa x ^TLS^/ci^ ^^^T7 hx7»ij 

mr*i± c o ituv v /-yB^+M^^^7bx7H 1 t 

tL/tt^o IP"^> i:k$$§sl 0 6T'li^^^7hx 
TttHSQwc ^S^^^^y »y h x7ffilQw na x 
* ffifiS^gs i07iic: tomtfi o<fci; A^tttit«i 
^^^■7hx7glQcc £U tttt^jKM»(t:j3^ 

IQao ^C(Dffi^Y^7Fx7MQcc ^*D»L 

[0 0 5 9] fit, * y 37 y Xgtfift i 7 6ti^^y 
-y hx7M!7 5^6COit*J»y— VBtcE«Stl 
fctclHS^nfc^ ^^r^y hx7«l&7^>L 1 3 
AP^ItfflU ffiRSl 7 7T^tSC^t% 75fLMI^ 
SE#] 7 8 0T«tffllT*<Dm»0«>Y-5r'y hxTggfiQw 
i k LTitftffilTOSi l 7 4 icAAtSo dKSIWSS 1 7 
4ti, ^^^7fx7iSlQw] ^!K^'<^7hx 
ZgfuMQwi k^^^dtcffLai^lS^ 1 7 8^:SffL, 
^^^r^y hx7M7^VL 1 3±0||^^>!r*y hx7 

[0060] c©<t^jc*iiMJBiioa7t:^oiaigss 

©jItc^I 9tc^3tt5COJ±*iJffliy-VB"ett. ^y — 
>^-;1/GBOSA^&JpS3 6^ 1 IsHEfSST^A. 
^l^^y VSAIWplc^i;TISS?nr^^^^7 h 
x7StlMQ wo ^:j@^L. ^y — VsJC— ;l/GBOSA^i^ 
<pK3 6AM@6LT^&^ CO«fiYco&tFC0 2 
fflfiYcoz ^e^fcllCOtbak^COitao k^D 

ffls^ssuiLycigM^^^ry bx78KSQwc *mm 

SSSISS5§§1 7 3^C(Dg$^)-7 hx7fttSQ 
wo fe^>tnigM^^^^y hx^gSMQwc tcS-rJi^T 
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L 3±(0m t t?^^ry hx78f[fiQw] ^iHS-TS— ^ 
hx7gStSQwc &m*:*mry hx78K 

[0 0 6 1 ] a^T, ^y — ;l/GB©SA»fc^* 
3 6*M EHELT*6tt, C OJtk:S-3< gM*** y 
hXZiSlQwc tpm3 6±(D#V — V#— Jl/CBfc 

cojta*3SiE^sijffl , rsc^T% jBTMuasnsyy 

*|R|±T**4. Sfc. ^^^7 hXZ^JgffiS*«8j%S 

[00 62] 012 ^*^Ogf 4 *SSJMgfc^SiS7E 
»OSiSK«tc43»S C OJtWW^— >OJttKW»5/X 
fAOW»7Dy?, HI 3 IC^Uy h&AMfcttTZ 

[0063] *&imm±. c oj±*jtsy-vfc*3»s 
[00 6 4] *mm&m<o c ojt«y»y->B 

-tr>1t3 9 bliCOifcfttJffliy-VB^rtiaSP Vt * 

UT. 01 30j^77tel^ SBatPrtffiftSVT * 
JWJfS**. I^^SSSVt max£ 

*/hKS*PrtiaSS Vt min ^^S£Stl N *Frt<9#0?& 

i/^So fit, iasmffiggi 5 i tfgirftsgpvT 

«rtti2jU g£g§gl 5 2ttCO«SO«l9»J*MVT ^ 

[0065] ^^^ttoSTcttoaGfiHEB 
OStc*F1 9>C43^SCOJt»J»y , -VB'eti N ^Uy 
h&ASWplCjSCTf^^rtigfiS Vt ^Ltl3 

[0066] a*, j^o*saBg«-e«\ #«woia 

-VBO««ISJ»e/^-rA^O^T»iB8UT^3Dx «T 

[oo6 7] mn&commmwic&tfzmTim.m^v- 
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l-> iSS-tr V^3 9 c ttJB7Tj»H»y->'COjPrtfflft 
PV T *ttfflU iSM§SP§§2 5 1 ti**Prtffl«P Vt 

k»s^rtia*svT koas^6JK8<o«*a»j-&Mv 

t *UJ*U K8HI2 5 2ttttH40fttttn«MVT *R 

[0 0 6 8] -^LT, CCTtt. «lXtt9SlBTKKL 

*0BI»?8 2 5 3 a li. KSffllSJSaiQmo fc, ^ 
JK«£«19KBQ a i MBS 2 6 1a Rtf «KS 2 6 8 
10 a (1-Ki ) TAaa^n^TPSfflQmL £*Jt«LT 
Sffi*S*?U fiffl8RS2 5 3 b«\ K^jKSSSfiQ 
mo ^ftSj&SSattHQai #&»8 2 6 1 a&tfifl 
SS2 6 8 b"(l+Ki) Tftl3asnfe±Hfl[QmH £ 
*Jt«SLTffiffi*:ji0?U SW2 li^LTSi 

SIiS5§§2 5 4tcA^}-r^o *y^-f XSftHK-2 5 6« 
5 5^ £iM5t;*F 1 9 «05H7E»H»y— >Cic 
E«Stlfc«B«ie^>r>L 2 1 <£>M£A PfcftffilU 

kirh 257 i»s«rs c t vmmmmt 2 5 8 otss 

ffiT?OS*IBO«SS»!UIQmi t LTflUUHPS2 5 4 
20 AtlTZo ttmmB%%2 5 4t3\ ISJ»S85fiQmi 

u ass«»7-r>L2 n^wjQmi «nci 

T£ 0 2 5 914, al/c^l 9 07ffiil^^ 

[00 6 9] {g{fiiiiR§§ 2 6 0 a 14, m&&*m%i 

flQmo H^iSMQmi ^»J(g2 6 9 (1 +K 

U iS{fijM*Ri§2 6 0 btt, l9^8»»«Qino fc, H 
WilQmi ^^»§§2 6 9 b (1-K 2 ) T'ffli? 
30 tifcTSBfflQmL ^^irtl^LT^fil^jMiRL, 2 

e 1 Tisffljsjt p KEfsaauH* ^ ltrsjb 

M^MQao tC^gU 7>f7f SW2 2t^LT 
?5fLSPI(5§§ 2 6 2 lc A*JlT3o * y 7 ^ XifcSIt 2 6 4 
ti«S«^a««&ag 6 3^ &iS7Tj3?H^y- v C IcEg?.. 
WS?a^7^>L2 2c0gJ!±A PSrftSOU ^ 
^§§2 6 5T^»t5C^T, 8E«IHfi#2 6 6 0T«t 
ffl'JTO*ISOjK^«»KSQ a 1 t LTtfmmB%% 2 6 
2lCA^*r^> 0 S5£«lBffl5gg2 6 2 14, SS8fil££U»tHQ 

ai ^K««BK?s»86«Qao t*z>&o\cvmmmft 

40 2 6 6 **f^L. «SKE3S»««^^ > L 2 2 ±0*«« 
^MS»Q a 1 ^lltl)o **3. 2 6 7 te\ S^tP 1 

[0 0 7 0] ^4o, iS7C^H»y-VCTni, «^B#tC 
mm ^SS?nt^D, SW2 1 lCTfiS«58 

?*SW2 2fcT»^«H«2«»SQao k«/h«BKffl 
so [0 0 7 1 ] 01 5\C*mto>* 5 HSSmitC^5*Prt 
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[0 0 7 2] **BB©JPrtiafl[OS!BS 
B 1 5 ic^-T A "5 fc. il^p^ft 3 5 <D^#3$ 1 2 He 

am i saw* m i oss^m^s) 1 2 2 # 3 e 

*iIE§§ C^U-y hBtf*«*a) l 2 3fcUWjStt4«k 
^c^otl^c — Stc* 3 *^ 5 OTSPfcJRKS 
tifc U— ;l/ 1 2 4 ±%miS 1 2 5 cfc K> »»pTII6ajP« 
3 6Tifr6«ffiteiRitfT* ATLi 2 6»JBj«Sti % c 
A?L1 2 6JCtt*2»«» (3!2<DBtf«ai#a) 
1 2 7^gg?nTl^ 0 

[0 0 7 3] 2; 7c. *f££ 3 6 OTffilC&H®^ 1 2 8 
tfB^StU CCDlg^feei 2 8±tc7V7 P l 2 9, M 
7f'Jl3 0, ZV-r^ 1 3 1 #«*SftTfflSIC»JJt 
SftT^S. f Itv JS2Sfc«»l 2 7 ^7^1 2 9 
fctf»War*U 1 3 1 if^<DT^i~ 1 3 2 

i 3 3 tmmzn, ^mttmmm 1 2 3 ic&r 
^nti^o o^^. m2mmm 2 1 £ofeffles^7 

V^l 2 9. T^r-f 13 1, 13 2. 7>yi 33^ 

^So fLT, C<OfflflUt«»iE«Bl 2 3 tejg l Stflg 
2*&«fcf 1 2 2, 1 2 7 0ttUa6*fc*^^TjlP«3 6 

[0 0 7 4] ^T, Sflf&SfcM 2 2*fiSa2B«C0 
ffi8*S!fi£U S£2?*©*fl 2 7tf*pflc3 6F*3£>ajg£r 
Mfi£U iSSJt««iE«l 2 3<A*W©B»*6yy- 

>#-;bGBOigft*fi«U cnfc^rtfflfip v T £ L 

rssiifpfis i icmtiTZo c o^mm^ 5 1 i±^g 

tp^SSPVT kKS<Prt«SSVT fc©ffl»*«B&SJ 
SUSM 1 3 4 tcfcB^U co^NfflttB 134^ fO 

T&Ltcminmi&mtmmz, ^mnmrnq mo 
ggs 4tfffimmmft5 s^m^u «sr««^>t>l 1 

l^jgfiiSlQm. £rtlS*rs— 7?> 9KSH0S 6 2 
[0 0 7 5] COcfcd^*^mi^D^V-^AtC^ 

»s*Prta«©affi«BTa\ a§ i f*m*f i 2 2 wwg 

*F*3 6rtOjajSi:fc:S^T, affltttffiiEH 1 2 3 

Vt tU^Se 

[0 0 7 6] t£oT. HSIIHStoaSlCfcfLT, 
3 6±^^y->^-;l/GB^3fi^bfcffiS^^3 6ft 
<BSS«rffl^T*iiEU ^U-V^-;l/GB<Digft^r3fgS 
fi<JB&r«cfc#T?*. ttlffiHOSBl 3 4tc£;g>IS 
S«Si«BQmo 22LtfRS«H«ffi»ffl«Qao £®IEtC 



' '^ESIE"LT^3 6Jc*»Lai^jBiEa#JK{b**^r-r 

[0077] ±a©*atte«-ci±* tp^mcom 

2 2, 1 2 7 l±mm3 6(Dmi&mjftlC®lf£>tlT^2>i> 
[0 0 7 8] 

[0 0 7 9] Mg^O^OS^OHSKB 

«i:^*8saai«rRsu ffl««EB»j(^atf*<D«» 

[0 0 8 0] Sfc, IB*3S3<05aBO5a7t:aol5!ifiKB 

40 £ 0 

[00 81] ^/c s M*S4 O^WOiBTcKOHigSB 

was* x*jg^FjEfc < «a» ^ *a c ^ ^r** So 
[0082] ^/c, m^m5<omM(om7m<Dm^mm 

so 0-»{t«*a««:*Hi-rSi:«fc. -»{fc«iRafl[tt 
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[0 0 8 3] il5fc3«6CD^(OS7C^OiSitSS 10 

jccfctitfs ssaaawjE^a^ajEsnfc-^ftSttffls 
[0085] %tc, m&m8(o&w<D&7m(Dgmmw 

[0 0 8 6] £7c. W*3g9(OSHBOa7cao»iSft« 
#a*f^LT*/>«OZl^«j|^ffi«*^T* «fc 5 

tfT*8o 40 

[00 8 7] £/c. nats i oo5gw<Dj^rtiasoiB!is 

icmmztitcm i <oig£iaaj#a £ *f*f*9 icsks ntz 
m i oias«ui#ao*ffitt*»ca^^T^u 



[HfiOffiJUftttilB] 

[0 1 ] *?§e;i(Djff l HSS0BJBtc«SiS7cKoas!ifi«« 

[023 ^rt«*«lllc»^Sj^8jaK«r«-rir^7T 
[0 3] *jPrtSAfc»*r5«SiS»f#OBBRB»^** 
[04] ^loy h&XMlctt-tZV^trv hx^SUI* 
[0 5] ^U-y hSA*Mtr&^<<r*y hx7«ia# 
[0 6] 3M^OSBftttBo^f^A««riKKIBT« 

[07] a7^rt<o*y , ->«:Si^'rsfca6<oTffiiia 

[0 8] *8^0«2*MJBjigtc^J5S7c:a^l5!igSH 

[09] Bg^ajfiisa^w-rs^^^-y hx/gti^i 

[0 1 o] ^no«3IISfi^]||k:ffi$»7cttoC!SfiS 

[0i i] 5Fj£*^* hx7««ic»-r*a^5««^ 
[012] *«wo^4Sissjgflifc^§a7cKoisiigs 

[0i 3] ^L-y h»A«fc:»'raHS*Prt«B***'r 

[0 14] #^OH7^<D«ieattBJt:fe»sJB7E»H 
[£F-5f<0tfteJ3] 

1 9 il7C*F 

32, 32a, 32b, 32c s^j— (fflfeU^fc 

3 3 SfSt^^ h 
3 5 il7r;tP*# 
36 ^ 
3 7a, 37b 

a) 

3 8 u- F-fe;l/ (^U*y hSABttUJ^a) 

39a, 39b, 39c iSffi-te>1?- (igfifcffi^g) 
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40 o 2 -fevit (mmmmmm^®) 

4 1 cotv^ (-Btffc*i!«£fcfcBW 

4 2 C0 2 JzyV (-KftK*«Sttm#g) 

4 3 i***:/-* OF*0fc*tti#8) 

5 8 i»ns# («saai»^#a) 
5 9 mnmmn mmsm^so 

7 2 ffiffisftgg cs«aaia53#g) 

7 3 tffiSIgfiPgg 

7 9 gsggg (22»«E«*jf 

8 4 kmi c-^«s«ffla!*a[«ffljE#s) 



10 2 
1 0 8 

1 1 1 

1 2 2 
1 2 7 
1 2 3 
SW3 



SB 1 «M*f (ft 1 oSS^tB^g) 

ig2?*m*f (« 2 (om^mk&^m 

SWl 3 X^y* (-^«M«fflS»«aigM#S, s 
G B yy— ;i/ (^w h) 
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